We should like to record our gratitude to our colleague, M r G. K. Benson, for histological examination of the gut, and to the Directors of M. Venner and Sons Ltd, Bacon Curers, Reading, for slaughterhouse facilities and helpful co-operation.
VOl. 9 Diet and hypoglycin-A toxicity 369
animals used for the toxicity test described below, five rats from the group given the 'Jamaican diet' were killed at the end of the 12th week (8th week of dieting) and their livers were removed for glycogen determination by the method of Patrick (1954) , and for histological examination. Diets. The composition of the (Jamaican diet' and of the 'modified Jamaican diet' is given in Table I . The 'Jamaican diet' was adapted from information compiled by Rhodes (1952) . For the 'modified Jamaican diet' brown sugar was replaced by vitamin-free casein. The stock diet was the Purina 'laboratory chow'. These diets were prepared as follows: Green bananas and yellow yams were peeled, weighed and cooked within 24 h of purchase at a market. They were crushed in a hand mill and mixed with the other constituents in the proportions shown. The mixture was partly dried at 200° F for about 6 h.
Results of the chemical analyses (Association of Official Agricultural Chemists, 1950) of the experimental diets are given in No accurate records of food consumption were kept, for the design of the cages did not prevent food wastage. It appeared that all diets were equally acceptable to the animals. Daily consumption was about 6-8 g/rat. Acute toxicity test. After preliminary screening to locate the approximate lethal dose for each group, the toxicity test was performed on rats when they were 1-12 weeks old, i.e. 6-8 weeks after the beginning of experimental feeding, hypoglycin-A dissolved in 0.5-1.0 ml. distilled water was injected subcutaneously into the rats. Records of 370 P. C. FENG AND E. A. KEAN '955 death within a 72 h period following the injection-'72 h mortality rate'-were made. Blood-glucose determinations (Nelson, I 944) were made on twenty-nine rats while they were moribund; all showed severe hypoglycaemia, usually below 20 mg/ IOO ml. blood. death within a 72 h period following the injection-'72 h mortality rate'-were made. Blood-glucose determinations (Nelson, I 944) were made on twenty-nine rats while they were moribund; all showed severe hypoglycaemia, usually below 20 mg/ IOO ml. blood. 
RESULTS
Growth of animals. The average change of the body-weight, expressed as a percentage of the weaning weight of the animals on each dietary rCgime, is plotted against age in Fig. I . There was marked retardation of growth in both the 'Jamaican diet' group and the ' modified Jamaican diet' group.
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Acute toxicity test. In Table 3 is presented the 72 h mortality rate of animals at various dose levels of hypoglycin-A under the three dietary rCgimes. The mean bodyweight of the rats at the time of the test is also given. The results showed a definite increase in susceptibility to hypoglycin-A of the rats fed on the 'Jamaican diet' compared to the others. Glycogen determination and histology on livers. The mean liver-glycogen content of the five rats fed on the 'Jamaican diet' was 7-17 & 2.23 (standard error of the mean) g/Ioo g wet liver. The value appeared to be higher than that of 3-4 g/Ioo g wet weight found in rats fed on the stock diet (S. J. Patrick, personal communication) .
Histological examination of the same livers revealed no significant pathological change.
DISCUSSION
The 'Jamaican diet' was very low in protein and very high in carbohydrate; carbohydrate supplied about 85% of the available calories. Apart from the apparent deficiency in protein there may have been other imbalances and deficiencies. Calculations from the data of Platt (1945) and Nicholls (1945) reveal that the amounts of riboflavin, calcium and phosphorus in this diet were also below the minimal requirement for rats (Farris & Griffith, 1949) . The rats consuming this diet showed failure of growth and in most instances marked loss of hair without any consistent pattern of the alopecia. No impairment of activity or other gross stigma of dietary deficiency was noted over the experimental period of 8 weeks.
The replacement of some of the carbohydrate of the 'Jamaican diet' with 10% protein ('modified Jamaican diet ') produced very little improvement in the growth of the animals; their growth rate was still markedly retarded when compared with the growth rate of rats fed on the stock diet (see Fig. I ). However, the resistance of the I955 rats to hypoglycin-A toxicity bore no relation to the growth rate as evidenced by the fact that the lethal dose level for the rats fed on the stock diet was similar to that for rats fed on the 'modified Jamaican diet' (see Table 3 ). These results exclude the growth rate of the animals as a factor that might have influenced the hypoglycin-A toxicity, Since the major difference between the 'Jamaican diet' and the ' modified Jamaican diet' lay in the relative amounts of carbohydrate and protein in each, it is suggested that it was the adjustment of the carbohydrate: protein ratio of the 'modified Jamaican diet' that produced the normal response to hypoglycin-A. Further, it appears likely that the absolute amount of protein, rather than of carbohydrate, is of real significance in this connexion.
Patrick ( 1954) found that hypoglycin-A caused a marked fall in liver glycogen, preceding the fall of blood sugar in rats. He suggested that hypoglycin-A might have caused an exhaustion of liver-glycogen stores which led to the subsequent hypoglycaemia. This suggestion is in agreement with the earlier finding (Hassall et al. 1954 ) that hypoglycin-A was more toxic to fasting rats, where the liver glycogen must have been low. In the present study, the amount of glycogen in the livers of the rats fed on the 'Jamaican diet' was higher than normal. One might expect that the high liver glycogen would have afforded some protection against the toxicity of hypoglycin-A ; yet, in fact, these rats were much more susceptible. The significance of the liverglycogen level is difficult to assess without further investigation.
The importance of other nutrients (vitamins and minerals) that may also influence the toxicity of hypoglycin-A is yet to be elucidated. SUMMARY I . Rats were fed either with (I) a high-carbohydrate, low-protein diet based on dietaries of poorer class Jamaicans, or with (2) diet (I) modified by the replacement of some carbohydrate with 10 % protein, or with (3) a stock diet; the rats were tested for their susceptibility to hypoglycin-A, the toxic polypeptide from the fruit of Blighia sapida.
2. Rats fed on the high-carbohydrate, low-protein diet showed a higher susceptibility than rats fed on the other two diets.
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